Vaginal gel formulation based on theaflavin derivatives as a microbicide to prevent HIV sexual transmission.
We previously demonstrated that a commercially available natural product preparation with high content (>90%) of theaflavin derivatives (TFmix) exhibited potent anti-HIV activities. Here we developed a TFmix gel formulation as a topical microbicide candidate. The effect of TFmix on the amyloid fibril formation of semen-derived enhancer of virus infection (SEVI) peptide was detected by transmission electron microscopy. The toxicity of the TFmix gel was evaluated using human vaginal and cervical epithelial cell lines and rabbit vaginal irritation models, respectively. Levels of proinflammatory cytokines (IL-1β, IL-6, IL-8, and TNF-α) and immunoregulatory cytokines (IL-10 and GM-CSF) in cervicovaginal lavages (CVLs) were measured by ELISA kits. Proliferating cell nuclear antigen (PCNA) immunostaining was performed to evaluate inflammation in the vaginal tissues. TFmix gel could degrade SEVI-specific amyloid fibrils and showed low cytotoxicity to epithelial cells of the female reproductive tract. No apparent cervicovaginal toxicity was observed at any time point evaluated following the intravaginal administration of TFmix gel to rabbits, whereas application of N-9 gel resulted in damage to the vaginal epithelium. Neither proinflammatory nor immunoregulatory cytokine production was triggered by TFmix gel. Only low expression of PCNA was observed in vaginal tissues of TFmix gel-treated rabbits. The concentration of TFmix in plasma was very low (below the lower limit of quantitation) 1 h after a single vaginal administration of TFmix gel. However, TFmix was still detected in the cervicovaginal lavages (CVLs) 6 h after treatment, indicating that it could be retained in the vaginal cavity for a long period of time. With its potent anti-HIV-1 activity, marked stability at acidic condition, low mucosal toxicity, and lack of systemic absorption, TFmix gel can be considered as an inexpensive and safe microbicide candidate for the prevention of HIV sexual transmission.